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However, it is difficult to separate any potential adverse effects of apnea from the degree of immaturity at birth, as the incidence of apnea is inversely proportional to gestational age.
With more intensive monitoring and recording techniques including high-resolution oximetry with short averaging times and sampling rates, it is clear that clinically recognized apneic spells are the 'tip of the iceberg' in the symptomatology of immature respiratory control in premature infants. Intermittent hypoxia (IH) episodes (defined as brief, repetitive cycles of decreases in oxygen saturation from baseline), which may be clinically unapparent with oximetry averaging times used in the clinical setting, occur frequently in premature infants.
2 IH episodes can be documented to occur more than 400 times a day in convalescent very low birth weight infants, and are also observed in infants considered to have clinically resolved apnea, as well as after discharge to home. 3, 4 The potential neurodevelopmental impact of these often severe hypoxia events in the preterm infant is unknown. In one study, a greater frequency of IH in extremely low birth weight infants was associated with worse severity of retinopathy of prematurity. 3 In addition, in animal models and adults with sleep apnea IH is associated with a proinflammatory/prooxidant cascade, which could potentially cause injury to multiple organs including the brain. 2 Studies to correlate the incidence and severity of IH events in preterm infants with adverse outcomes, and to examine whether more aggressive treatment is beneficial, remain a critical gap in our current knowledge.
Red blood transfusions have long been included as a potential treatment for apnea in anemic premature infants. However, results of studies to assess the impact of blood transfusions on recurrent apneic spells have shown mixed results. [5] [6] [7] [8] These studies have been hampered by small sample size, lack of masking of the intervention, differences in monitoring and recording techniques for apnea and/or desaturation, and reliance of nursing observations of apnea, which are known to be inaccurate. However, more recently with the use of continuous electronic recording of cardiorespiratory signals and oximetry, Zagol et al. 9 showed that apnea episodes were less frequent in a cohort of very low birth weight infants for the 3 days after compared with 3 days before blood transfusion. In addition, apnea and desaturation episodes were found to be more common in gestational age matched preterm infants with lower hemoglobin levels compared to those with higher. 9 In this edition of the Journal, Abu Jawdeh et al. 10 add important new information to the association of anemia and apnea in preterm infants. High-resolution oximetry was continuously electronically recorded in a cohort of 130 infants born between 24 to 28 weeks gestation who received blood transfusions. They compared recorded IH events pre-transfusion with 24 and 48 h after transfusion over three postnatal age epochs (0 to 7 days, 8 days to 4 weeks and 44 weeks). The frequency and severity of IH episodes were significantly reduced up to 48 h after a RBC transfusion, but only in the infants 41 week of age. In addition, in the infants 44 weeks of age, the percent time spent with a saturation o 80% was also significantly decreased up to 48 h after the blood transfusion. However, the improvements, although statistically significant, were modest at best, with a decrease in the number of IH events in infants 44 weeks of age from a mean of approximately 400/day to 300/day, and an increase in the nadir of oxygen saturation from a mean of 72 to 74%.
So, what does this mean clinically? We may finally have an answer to the question of blood transfusions and reduction in apnea and IH in convalescent premature infants-it works, but the duration of the benefit remains unclear as studies have not examined the effect beyond 72 h. More importantly, does it matter? That conclusion awaits further understanding of the shortand long-term impact of IH on neurodevelopmental and other outcomes in preterm infants, and whether therapy for IH (with prolonged caffeine 4 or maintenance of higher hemoglobin thresholds) affects those outcomes. Until we have more data, Abu Jawdeh's study suggests that judicious use of red cell transfusions in premature infants 41 week of age with severe apnea or IH events may be properly considered as short-term management.
